Functional analysis of the broadly neutralizing human anti-HIV-1 antibody 2F5 produced in transgenic BY-2 suspension cultures.
We report the production of an important human therapeutic antibody in plant cell suspension cultures and the functional analysis of that antibody, including a comparison with the same antibody produced in CHO cells. We established transgenic tobacco BY2 suspension cell cultures expressing the human monoclonal antibody 2F5, which shows broadly neutralizing activity against HIV-1. The antibody was directed to the endoplasmic reticulum of the plant cells and was isolated by cell disruption, followed by protein A chromatography. The plant-derived antibody was shown to be largely intact by SDS-PAGE and immunoblot. Antigen binding activity was investigated by electrophoretic mobility shift assay and quantitatively determined by ELISA and Biacore biosensor technology. Ligand binding properties were analyzed using the ectodomain of human Fc gammaRI for kinetic analysis. The plant-derived antibody showed similar kinetic properties and 89% of the binding capacity of its CHO-derived counterpart, but was only 33% as efficient in HIV-1 neutralization assays. Our results show that plant suspension cultures can be used to produce human antibodies efficiently and that the analysis methods used in this study, including biosensor technology, provide useful functional data about antibody performance. This highlights important issues raised by the use of plant systems to produce human biologics.